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(54) FORMATION OF FERROELECTRICS FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high remanence value, high anti-electric field value and 
small leak current value by forming ferroelectrics crystalline nucleus precursor layer of a 
specific thickness on a heterogeneous underlying material, and heat treating the same for 
forming ferroelectrics crystalline nucleus layer to completely inhibit the occurrence of void on 
the neighborhood of an underlying interface. 

SOLUTION: The ferroelectrics crystalline nucleus precursor layer of a thickness more than 5 
nm and less than 20 nm, is formed on a heterogeneous underlying material. Preferably the 
heating treatment of the ferroelectric precursor layer is performed at a temperature lower than 
a temperature in the formation of the ferro-dielectric crystalline uncleus layer, and a 
composition ratio of metallic elements at least excluding oxygen, in the ferroelectric precursor 
layer is almost same as that in the ferroeletric crystalline nucleus layer. Preferably, a deposition 
speed of the initial deposition for depositing the ferroelectric layer directly on a heterogeneous 
underlying substrate is lower than that in a later stage of the position, and the deposition speed 
of the initial deposition is more than 1 nm/min. and less than 5 nm/min.. A thickness of the 
deposition initial layer is more than 5 nm and less than 30 nm. Further the deposition speed of 
the disposition later period is ore than 5 nm/min. and less than 20 nm/min. 
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©XM**TO*Br*?K »R»ft*5 2 o 
^^AbtEtliS, 7mT o r r fcHSBEUTfro 

4 5»/N*^l'Ci]|15 nm(DPZT4«SL 10 
tc 0 1 5 n m4^5»l>JdMR4*T *B$ 

com, 6 0 0W1 »mo(»«Lffl*ftr** 

So 

[0 0 3 5 ] C SB 1 5 n m^^tftfi 

1 IM£J!4 0 3#s£D5c C<D»*B«4 0 3;W#-f F* 
« 4 ^ if* * flri > Jl* tettiHMI 4 & * fcabtc tt* * * 
3a?*»*SPZTG>fl»B2 0nm«T-C*£C4# 20 

tf-Cl 0 0 nmJ?<DPZT5S^mf«triBS4 0 4^ita 

utc 0 *cdsl MS^xcf 3 , 6 o o'cc5frm<ofmM 

*tT 9 C 4 < 4 fcttm#£M<Z>— 0 

B«{*iBoiiOT*s6{ci«inufci»*i*&*«*ir». com 

5 2 0 'COOaS-C 1 0 0 n mMSTF© P Z T5S^m*BJ 30 
il4 0 5%RSSU 4 ig^^p, 8 0 0-C5»IB<D|IWBa 
*tf r>r9ft»«»£HJB©-»4 0 5 1 sWKSSftS. 
[0 0 3 6 ] COcfc 5 tc^^Kmc^D-CtBK^MS 
J: 0 2E#Ccffit>»ffi"C 1 0 0 n m«T©JKW©3ftR«ft 

5 L"Cf#e>n/cJ5$ 2 0 0 nm©^«f*JBG>*SK:« 

P r ilt30MC/cm l , ISfitE 1 . 8 VJ&LL* * 40 
fcy-^«i»ft-5 V35P6 + 5 VCCtoftioT 1 0" 9 A/ 

[0 0 3 7 ] (»2 <D*ttW> 

SttMO D (Metal Organic Decom 
position) ffi*»ffibfc«BWffiKfe«a-C« 

So b i mvm&*t$~o i &wmfcs rBi, t a 

, 0 9 <SBT4Bgffc) 4«J^*IS2©*ttWcrH> 

rGoTiftis ««ustl44tyTBS r -fv^a^s/ sc 



^g|2 0 00-67648 
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K, T a i f*2^ Ffcctff B i ,. x^*t* - F S 

=i>*R4 0 lSlStCS 0 0 nmm<DS i O, 40 2 
1 . -ecD±CC2 0 n miSCDT i SfK4 0 2 2 2 
O0hm©PtJR4O2 3*JI5J£lrC*9\ tKZLhfcfJ 

hffifcioTSK&bfc. * l@aoife*Wtt2 2 nmt 
Ctl*K3R^X*r, 4 0 0°Cr5» t »,>TBBR*f.X 

7 0 0 *Ct? 1 0 frmCDp&SlDM&'if ^Ci 
4 0 3**Jt5J»3*lS. 

[0038] m^smkommu 1 8 n mt, tlftsWS* 

^M4 0 3 4ft So ^WCFWEL/fcH^JRJH-*^^^ 
=1- hSCC<t0 9 0nml^l/tMM*ffln4 0 

.ii^rKS^fv 7 o o °cri odiaof&JfflfflfcJn* 
7 o n moimmmti&wmA o 4 i *j»fltsn 

So BM©J» 3W*«at*»JE»"f *JCttS;cFl 0 0 n 
m«T©WWf«MB»4 0 5 *J&aEt,TttBl,fc2« 

wo««m*ff i*sww#iB»4 o 5 i i«cr^n-fe 

[0 0 3 9 ] (»3CDA#«> *fc fc «r3©A*«4U 
tetter SWSS^T. HIiltttH5*fflt^lSlt 

RSOlCDlKBSiO, 5 0 2 1, f*>5 022 k 
Pt«5 0 2 33WM8hWS. S«iSK£6 

■Cife^KJlS 0 3**J& a^bt 1 5 nin/»(cta 
SSE^rii^Lr 1 2»miM«tTl'tttBm»£Ki|5 0 

44J£J?2bT, *§H,^JS5 0 3%^esb-C*^2 0 0 nm<D 

[0 040] C5 lfct2 v *30ft#«"Cff6h*t» 

bi* * r n fli _bc vmsfM^^A-r sateoc-^r 

?»! <D^S*3Sffi*T S C 4 "C±f a U?cS»ft WtWT 
[004 1] 

4*tfj*s* *gnfc3»m^*-rs. 

[H 1 ] *^0C«foS»BW*K<D^J^ffiO*ft© 
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[0 6 ] fi£3HSe«*SK-r9*'e**, 
[0 7 ] «E3HKW*m-r¥K'P*4. 
[0 8 ] ;Wo^n7Sift4^P^*-{ l-Sttft© 

[01] 

U) { 7 )D2:«a** 

\ i — . — — to i i£r>j3>n 



8) ^FP§ 2000-67648 
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* 1 0 1, 201,301,401,501 i^»j3J> 
102, 202, 302, 40 2-3 Mfa&M 

i o 3 tssumm 

1031, 203, 303. 403, 503 &mW> 

104, 404, 405 mmm»viwm 

1041. 204, 304, 4041, 4051, 50 

4 Si^ftigl 

10 4021,5021 SiO, 
4022, 5022 
4023,5023 P t« 



[02] 

4- 2 0 i : 5"J □ VH 



(b) 




(c) 




1 0 4 i SfcBSttJDEIStt 

L 04 I 
1031 it 



(d) 




1 0 b L : 

1041t*Mff£3UI 

102 

10 1: 3";=JV»S 



[03] 



(a) 




303 : 

302 :«BftH 

301 iv'Wftfi 



(b) 



Cb) 




20 4:ttS*t£$l 



2Q3t« 
202 itftfiH 

201 :*-"J3>WS 



[H41 



(a) 




Eb) 




1022 
402 1 

4 0 3 i aXtt 



Cc) 



-4 0 4:9tHlfMOWia 

40 4 1 tS 
-403 
•4023 
-4022 
-40 21 
-401 



(d) 



- 40 5 :MBWHU»Kia 
-404 



C9) 



mW§ 2000-67648 



Cb) 



[H5] 



■ 5 023tl 

- 5 022 V 

- 502 1 =SJ02 




6023 :*BftJI 

5021 :Si03 
SCI : vUSVSS 



[06] 
. Ca) 




0.2 urn 



mil 

(a) 



Cb> 




0*2 /in 



0.2 M m 



<b) 




0.2 tern 



Bk (A t B a O.) : 1 117. T+xlD~ , Ba' 




OHXK 



3 7 6 n m 



Q. 4 t 35bd'U> 



^ V - 3 97 ton U) 



A B D , 



A B 0 | : 6 5 . 2 0x ] O^nm 1 



(10) 

[ffllfla] 1^f9M3B (1 9 99. 9. 3) 

[MM iE 1 ] 

im&m 1 3 S«TtS*mJh{C 5 n n^±. 2 0 n m 

fee <b*fra£r&3MmfflR<^jd&r&. 

nmsmm imfSrr set 1 1 &itn&si 1 teix© 

111*314 ] atimttttKMK::btt&£J>&:< <t*>M^ 



i^Pg 2000-67648 



[51— £ C £ £ -T -5> 2 IBtgcr>^ifm#M 

& 

pore ^ -r simsm 5 enoa aHMflw 

[if 3^1 7 ] *ia»&3B©*i»j&g#5 nm/^EU:2 
0 n m/^T?$ 5 C £ tttif 5ft3ai5 §B%© 



p ta > {- -v 5 ©^^ 

CSlDInt.Cl. 7 S&3«BE# FI f-n-KC**) 

H 0 1 L 21/8242 

F # — A(##) 5F038 AC05 AC15 ACL7 EZ14 E217 
EZ20 

5F083 CA30 DM4 JA15 JA38 PR22 

PR4S PR49 
5C303 AA10 AB20 BA03 CADI CB05 

CB25 CB32 CB33 CB35 CB39 

CA02 



